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(54) SLEEVE TYPE AIR SPRING 
(57)Abstract: 

PROBLEM TO BE SOLVED- To provide a sleeve type air spring which can achieve the 
remarkable improvement of durability by delaying the occurrence of breakage such as 
cracking by reducing distortion applied to a rubber membrane or by reducing it half and 
by preventing the rubber membrane from being damaged in use under the condition 
that a severe rolling behavior is generated. 

SOLUTION- The air spring is constituted as follows. A rolling guide member 11 has the 
same diameter or nearly the same diameter as that of the rolling guide peripheral face 
4a of a piston 4 and the peripheral face 11a for guiding the rolling of the upper part lu of 
the rubber membrane 1 when the rubber membrane 1 is elastically deformed. The 
rolling guide member 11 is provided to an upper face plate 2 side air- tightly connected to 
the upper bead part 1A side of the tubular rubber membrane 1. Bent parts 11a, 4a have 
outer diameters almost equal to the expanding outer diameter D of the rubber 



membrane 1 and are for storing and holding the upward and downward swelling 
deformation part of the rubber membrane 1 into a smooth curvilinear shape. The bend 
parts 11a, 4a are formed by curling to the upper end of the rolling guide peripheral face 
11a and the lower end part of the piston 4. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the sleeve mold air spring with which airtight junction of the piston which has the 
peripheral surface which shows a lower toe-of-bead side to the rolling motion of the 
lower part of the rubber membrane at the time of the elastic deformation of said 
rubber membrane while airtight junction of the top-face plate is carried out at the up 
toe-of-bead side of tubed rubber membrane is carried out, and it attaches in the 
upper part of said top-face plate, and the lower part of a piston, and the member is 
prepared, 

While the interior material of a rolling proposal which has the peripheral surface which 
shows the rolling motion of the upper part of the rubber membrane at the time of the 
elastic deformation of rubber membrane is prepared in said top-face plate side In the 
upper limit section of the rolling guidance peripheral surface of this interior material of 
a rolling proposal, and the lower limit section of said piston The sleeve mold air spring 
characterized by carrying out curling formation of the part for the bend which has an 
outer diameter almost equal to the expansion outer diameter of rubber membrane, and 
carries out hold maintenance of the part for the swelling variant part to the upper part 
of rubber membrane, and a lower part at the shape of a smooth curve. 
[Claim 2] 

The sleeve mold air spring according to claim 1 with which the rolling guidance 
peripheral surface of said piston and the rolling guidance peripheral surface of said 
interior material of a rolling proposal are set as the diameter of said, or of 
approximately the same diameter. 
[Claim 3] 

Said tubed rubber membrane is a sleeve mold air spring according to claim 1 or 2 with 
which it consists of a reinforcement code ****(ed) in the shape of bias between inner 
layer rubber, outer layer rubber, and these inside-and-outside layer rubber, and the 
both ends of a reinforcement code are twisted around the circumference of the bead 
ring of laying under the ground to an up-and-down toe of bead, and are constituted. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention encloses the compressed air about the air spring used as a car-body 
suspension spring of an automobile in the rubber membrane formed free [ deformation 
/ rubber ] from reinforcement codes, such as blind weave fiber, in detail, supports a 
load equal to the product of the pneumatic pressure and effective area, and relates to 
the sleeve mold air spring constituted so that a spring operation may be performed 
using the compressibility of air. 
[Background of the Invention] 
[0002] 

This kind of conventionally common sleeve mold air spring The top-face plate 2 of the 
shape of a plate by which airtight junction was carried out at rubber membrane 1 
through curling section 2A formed so that up (major diameter) toe-of-bead 1A of the 
tubed rubber membrane 1 and this tubed rubber membrane 1 might be involved in as 
shown in drawing 4 , Bind lower (minor diameter) toe-of-bead 1 B of said tubed rubber 
membrane 1 tight, carry out pinching immobilization from the upper and lower sides by 
metallic ornaments 3, and airtight junction is carried out at the lower toe-of-bead 1B 
side. It has the members 12 and 13 and the stopper 5 which restricts the elastic 
deformation more than fixed of said rubber membrane 1 fixed to the piston 4 which 
has peripheral surface 4a which carries out rolling guidance of the 1d of the lower 
parts of the rubber membrane 1 at the time of the elastic deformation of said rubber 
membrane 1 , and the upper part of said top-face plate 2 and the lower part of a piston 
4 by attaching. 



[0003] 

Said rubber membrane 1 consists of inner layer rubber 6 t outer layer rubber 7 and 
these inside-and-outside layer rubber 6, and a reinforcement code 8 of two or more 
layers ****(ed) by arranging in the shape of bias among seven, as shown in drawing 5 , 
and it is the both ends (in drawing 5 , although only the edge by the side of the 
top-face plate 2 is shown) of each reinforcement code 8. the same is said of the edge 
by the side of a piston 4. It twisted around the circumference of the bead ring 9 laid 
under each toes of bead 1A and 1B, and 10, and turned up to the external surface side 
of rubber membrane 1 , and the clinch edge part was pasted up and it was constituted 
(for example, nonpatent literature 1 reference). 
[0004] 

[Nonpatent literature 1] "Air spring for automobile specification truck buses" 

Corporation The Society of Automotive Engineers of Japan issue, March 26, Showa 

62 establishment, JASO C 613-87, p1-8 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0005] 

In the sleeve mold air spring which has the above rubber membrane structures, by the 
case where it uses as a car-body suspension spring of an automobile, when vibration 
inputs from the lower part of a piston 4, and a piston 4 carries out vertical migration in 
the condition that rolling guidance of the 1d of the lower parts of rubber membrane 1 
is carried out at peripheral surface 4a of a piston 4, spring operation of absorbing 
vibration is demonstrated. 
[0006] 

In the conventional sleeve mold air spring constituted so that rolling guidance only of 
the 1d of the lower parts of rubber membrane 1 may be carried out by peripheral 
surface 4a of a piston 4 at the time of this spring operation By the repeat of path 
change of the point A of rubber membrane 1 shifting to the location of Point B, and 
shifting to Point A from the location of Point B in connection with the repeat elastic 
deformation of rubber membrane 1 A big distortion not only occurs on the front face 
of rubber membrane 1, but inside-and-outside layer rubber 6 and the reinforcement 
code 8 by which arrangement **** is carried out among seven at the shape of bias 
carry out flexible displacement very greatly, and it is easy to generate a big distortion 
in the reinforcement code 8. Since the boundary section used as the on-the-strength 
conversion section of the rubber membrane 1 which the edge section of the 
reinforcement code 8 which was twisted around the circumference of the bead ring 9 



laid under the up toe-of-bead 1A f and was turned up at the external surface side is 
located, and consists of multilayer structure exists in upper part 1u of rubber 
membrane 1 especially as shown in drawing 5 When distortion concentrates on the 
boundary section, it becomes the cause of early breakage, such as a crack, breakage 
of a crack etc. occurs and it progresses, an air leak will be produced and a fall and loss 
of a spring function may be caused. 
[0007] 

Like [ in the case of using it as a suspension spring of automobiles for low floors, such 
as a bus and a truck, especially ] To a car roll core, installation height is high and the 
difference of elevation of the rolling core of an air spring and the anchoring side of a 
piston 4 sets in a large use mode. As shown in drawing 6 , at the time of bound, upper 
part 1 u of rubber membrane 1 moves greatly, and swells and deforms upward at it. At 
the time of rebound As shown in drawing 7 , it is easy to generate breakage of a crack 
etc. at an early stage in the upper part 1u by upper part 1u of the same rubber 
membrane 1 being stubborn, and unusual tension being added, and repeating such 
behavior. Furthermore, when the rolling behavior accompanied by a big lateral 
displacement occurred, as with a circle surrounds and showed to drawing 6 , the 
problem was in the endurance at the time of the use under the conditions which upper 
part 1u of rubber membrane 1 and 1d of lower parts interfere in the edge section of 
the up-and-down anchoring members 12 and 13, and they tend to get damaged, 
therefore severe rolling behavior may generate like the suspension spring of the 
automobile for low floors. 
[0008] 

While this invention was made in view of the above-mentioned actual condition, 
mitigates or reduces by half distortion which starts rubber membrane under the same 
oscillating input value and being able to delay the generating stage of breakage, such 
as a crack, it aims at offering the sleeve mold air spring which can prevent that rubber 
membrane is damaged also at the time of the use under the conditions which generate 
severe rolling behavior, and can attain the remarkable improvement in endurance. 
[Means for Solving the Problem] 
[0009] 

In order to attain the above-mentioned purpose, the sleeve mold air spring concerning 
claim 1 of this invention While airtight junction of the top-face plate is carried out at 
the up toe-of^bead side of tubed rubber membrane Airtight junction of the piston 
which has the peripheral surface which shows a lower toe-of^bead side to the rolling 
motion of the lower part of the rubber membrane at the time of the elastic 



deformation of said rubber membrane is carried out. And it sets to the sleeve mold air 
spring with which it attaches in the upper part of said top-face plate, and the lower 
part of a piston, and the member is prepared. While the interior material of a rolling 
proposal which has the peripheral surface which shows the rolling motion of the upper 
part of the rubber membrane at the time of the elastic deformation of rubber 
membrane is prepared in said top-face plate side It is characterized by carrying out 
curling formation of the part for the bend which has an outer diameter almost equal to 
the expansion outer diameter of rubber membrane, and carries out hold maintenance 
of the part for the swelling variant part to the upper part of rubber membrane, and a 
lower part at the shape of a smooth curve at the upper limit section of the rolling 
guidance peripheral surface of this interior material of a rolling proposal, and the lower 
limit section of said piston. 
[0010] 

Moreover, the sleeve mold air spring concerning claim 2 of this invention sets the 
rolling guidance peripheral surface of said piston, and the rolling guidance peripheral 
surface of said interior material of a rolling proposal as the diameter of said, or of 
approximately the same diameter in the sleeve mold air spring indicated to claim 1 . 
[0011] 

Moreover, in the sleeve mold air spring indicated to claims 1 or 2, the sleeve mold air 
spring concerning claim 3 of this invention consists of a reinforcement code ****(ed) 
in the shape of bias between inner layer rubber, outer layer rubber, and these 
inside-and-outside layer rubber, and the both ends of a reinforcement code twist said 
tubed rubber membrane around the circumference of the bead ring of laying under the 
ground to an up-and-down toe of bead, and it constitutes it. 
[Effect of the Invention] 
[0012] 

When a piston carries out vertical migration with the oscillating input from the piston 
lower part according to above-mentioned this invention of claim 1, Since rolling 
guidance of the upper part of rubber membrane is carried out in accordance with the 
peripheral surface of the interior material of a rolling proposal at the same time rolling 
guidance of the lower part of rubber membrane is carried out in accordance with the 
peripheral surface of a piston When an oscillating input value is the same, since it is 
very few or becomes half mostly compared with the conventional air spring, the 
movement magnitude of rubber membrane can mitigate or reduce by half distortion 
concerning the front face of rubber membrane, and a bias-like reinforcement code, in 
addition, like [ in the case of using it as a suspension spring of automobiles for low 



floors, such as a bus and a truck, ] At the time of the severe bound behavior which 
installation height is high, and is received when the difference of elevation of the 
rolling core of an air spring and the anchoring side of a piston is large The addition 
phenomenon of the unusual tension by swelling deformation and strut bridging with big 
rubber membrane is avoidable also at the time of rebound behavior, furthermore, even 
when the rolling behavior accompanied by a big lateral displacement occurs The shape 
of a smooth curve can be made to be able to carry out hold maintenance of the part 
for the swelling variant part to the upper part of rubber membrane, and a lower part by 
part for the bend by which curling formation was carried out, and it can prevent that 
the amount of these variant parts interfere in the edge section of an up-and-down 
anchoring member, and it gets damaged, therefore, the crack which distortion which 
starts rubber membrane also at the time of the use under the conditions which severe 
rolling behavior may generate like the suspension spring of the automobile for low 
floors, and a buckling phenomenon generate in rubber membrane owing to — getting 
damaged — etc. — generating of breakage can be controlled, it continues, an original 
spring function can be maintained at a long period of time, and remarkable 
improvement in the endurance as the whole air spring can be aimed at. 
[0013] 

Especially when setting the rolling guidance peripheral surface of a piston, and the 
rolling guidance peripheral surface of the interior material of a rolling proposal as the 
diameter of said, or of approximately the same diameter While being able to lengthen 
the film length of rubber membrane and being able to take a large oscillating 
absorption stroke the crack at the time of use on severe conditions like [ in the case 
of using it as a suspension spring of automobiles for low floors, such as a bus and a 
truck, ] — getting damaged — etc. — generating of early breakage can be prevented 
and the endurance of the whole air spring can be improved further. 
[Best Mode of Carrying Out the Invention] 
[0014] 

Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
Drawing 1 is the whole sleeve mold air spring drawing of longitudinal section 
concerning this invention. This sleeve mold air spring 20 While the top-face plate 2 is 
formed in the cup configuration of downward disconnection, to the top-face plate 2 
side of this cup configuration Fitting maintenance of the tubed interior material 1 1 of a 
rolling proposal which has peripheral surface 11a which shows the rolling motion of 
upper part 1u of the rubber membrane 1 at the time of the elastic deformation of 
rubber membrane 1 is carried out. Pinching immobilization of the up toe-of-bead 1 A of 



rubber membrane 1 is carried out by the method side of the inside of a path between 
toe 1 1 b of this interior material 1 1 of a rolling proposal, and lower limit bending section 
2b of the top-face plate 2 of said cup configuration rather than rolling guidance 
peripheral surface 1 1a of this interior material 1 1 of a rolling proposal. 
[0015] 

While the diameter D1 of rolling guidance peripheral surface 11a of said interior 
material 1 1 of a rolling proposal and the diameter D2 of rolling guidance peripheral 
surface 4a of a piston 4 are set as identitas (D1=D2) The shaft-orientations die length 
of those rolling guidance peripheral surfaces 1 1a and 4a is also almost equal, and it is 
set up. and In the upper limit section of rolling guidance peripheral surface 1 1a of the 
interior material 1 1 of a rolling proposal, and the lower limit section of rolling guidance 
peripheral surface 4a of a piston 4, it has the expansion outer diameter D of rubber 
membrane 1, and an almost equal outer diameter. Curling formation of the parts for 
the bend 11b and 4b which carry out hold maintenance of the part for the swelling 
variant part to the upper part of rubber membrane 1 and a lower part at the shape of 
a smooth curve is carried out. 
[0016] 

In addition, except the above-mentioned configuration, since it is the same as that of 
the conventional sleeve mold air spring shown in drawing 4 , the same sign is given to 
an applicable part and those detailed explanation is omitted. Moreover, since it is the 
same as that of the conventional sleeve mold air spring which also shows the 
structure of rubber membrane 1 to drawing 5 , the explanation and illustration are 
omitted. 
[0017] 

In the sleeve mold air spring 20 constituted as mentioned above When a piston 4 
carries out vertical migration with the oscillating input from the piston 4 lower part, 
Since rolling guidance of the upper part 1u of rubber membrane 1 is carried out along 
A with rolling guidance peripheral surface 11a of the interior material 1 1 of a rolling 
proposal at the same time rolling guidance of the 1d of the lower parts of rubber 
membrane 1 is carried out along with rolling guidance peripheral surface 4a of a piston 
4 Since the movement magnitude of rubber membrane 1 serves as half mostly 
compared with the conventional air spring when an oscillating input value is the same 
It is possible to reduce by half mostly distortion concerning the front face of rubber 
membrane 1 and the bias-like reinforcement code 8, therefore distortion concerning 
rubber membrane 1 can delay the generating stage of breakage, such as a crack 
generated in rubber membrane 1 owing to. 



[0018] 

Moreover, since rolling guidance peripheral surface 4a of a piston 4 and rolling 
guidance peripheral surface 1 1a of the interior material 1 1 of a rolling proposal are set 
as the diameter of said (D1=D2) While being able to lengthen the film length of rubber 
membrane 1 and being able to take a large oscillating absorption stroke Like [ in the 
case of using it as a suspension spring of automobiles for low floors, such as a bus and 
a truck, ] The installation height of an air spring 20 is high. At the time of bound in a 
use mode with the large difference of elevation of the rolling core of an air spring 20, 
and the anchoring side of a piston 4 As shown in drawing 2 , rolling guidance is carried 
out along with rolling guidance peripheral surface 1 1a of the interior material 11 of a 
rolling proposal, and upper part 1 u of rubber membrane 1 swells upward greatly, and 
does not deform into it. Moreover, as shown in drawing 3 also at the time of rebound, 
in order to carry out rolling guidance of the upper part 1u of the same rubber 
membrane 1 along with rolling guidance peripheral surface 11a of the interior material 
11 of a rolling proposal and not to apply the abnormality tension by strut bridging The 
situation which distortion concentrates on the boundary section which the edge 
section of the reinforcement code 8 is located by upper part 1 u of rubber membrane 1, 
and turns into the conversion section of the reinforcement in the rubber membrane 1 
of multilayer structure, and breakage of a crack etc. generates from there can be 
controlled. 
[0019] 

In addition, by forming in the upper limit section of rolling guidance peripheral surface 
11a of said interior material 1 1 of a rolling proposal, and the lower limit section of 
rolling guidance peripheral surface 4a of a piston 4 parts for the bend 11b and 4b 
which have the expansion outer diameter D of rubber membrane 1, and an almost 
equal outer diameter The shape of a smooth curve is made to carry out hold 
maintenance of the swelling part to a lower part by a part for a swelling variant part 
and 1d of lower parts to the upper part in upper part 1u of rubber membrane 1 also at 
the time of the rolling behavior accompanied by a big lateral displacement. The 
situation where the amount of these swelling variant part interferes in the edge 
section of the up-and-down anchoring members 12 and 13, and it gets damaged can 
also be prevented. Therefore, it becomes possible to aim at remarkable improvement 
in the endurance as the air spring 20 whole also to the use under the conditions which 
severe rolling behavior may generate like the suspension spring of the automobile for 
low floors. 
[0020] 



in addition — the gestalt of the above-mentioned implementation — the diameter D1 
of rolling guidance peripheral surface 11a of said interior material 1 1 of a rolling 
proposal, and the diameter D2 of rolling guidance peripheral surface 4a of a piston 4 — 
being the same (D1=D2) — although it is what was set up and explained, the relation 
of those diameters D1 and D2 may be set as D1>D2, D2>D1, or D1**D2. 
[Brief Description of the Drawings] 
[0021] 

[Drawing 1] It is the whole sleeve mold air spring drawing of longitudinal section 
concerning this invention. 

[Drawing 2] It is drawing of longitudinal section showing the behavior at the time of 
bound of this sleeve mold air spring. 

[Drawing 3] It is drawing of longitudinal section showing the behavior at the time of the 
rebound of this sleeve mold air spring. 

[Drawing 4] It is conventional sleeve mold air spring whole drawing of longitudinal 
section. 

[Drawing 5] It is the enlarged vertical longitudinal sectional view of the important 
section of the sleeve mold air spring of ******. 

[Drawing 6] It is drawing of longitudinal section showing the behavior at the time of 
bound of the sleeve mold air spring of ******. 

[Drawing 7] It is drawing of longitudinal section showing the behavior at the time of the 
rebound of the sleeve mold air spring of s t c5 i c5 i c5 fc 5 i <5 l c . 
[Description of Notations] 
[0022] 

1 [ — Upper part, ] — Tubed rubber membrane, 1A — An up toe of bead, 1B — A 
lower toe of bead, 1u 1d [ — Rolling guidance peripheral surface, ] — A lower part, 2 
— A top-face plate, 4 — A piston, 4a 6 [ — Bead ring, ] — Inner layer rubber, 7 — 
Outer layer rubber, 8 — 9 A reinforcement code, 10 11 [ — - A sleeve mold air spring, D 
/ — The expansion outer diameter of rubber membrane, D1 / — The diameter of 
rolling guidance peripheral surface 4a, D2 / — Diameter of rolling guidance peripheral 
surface 11a. ] — The interior material of a rolling proposal, 11a — 12 A rolling 
guidance peripheral surface, 13 — An anchoring member, 20 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0021] 

[Drawing 1] It is the whole sleeve mold air spring drawing of longitudinal section 
concerning this invention. 

[Drawing 2] It is drawing of longitudinal section showing the behavior at the time of 
bound of this sleeve mold air spring. 

[Drawing 3] It is drawing of longitudinal section showing the behavior at the time of the 
rebound of this sleeve mold air spring. 

[Drawing 4] It is conventional sleeve mold air spring whole drawing of longitudinal 
section. 

[Drawing 5] It is the enlarged vertical longitudinal sectional view of the important 
section of the sleeve mold air spring of ******. 

[Drawing 6] It is drawing of longitudinal section showing the behavior at the time of 
bound of the sleeve mold air spring of 5 i c5 i c5 i c5 i c5 i c5 i c . 

[Drawing 7] It is drawing of longitudinal section showing the behavior at the time of the 
rebound of the sleeve mold air spring of ******. 
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M gP ft 1 u a^ # < ^ ®) L T ± Ir] # tc W 5> * g jfc u , V V 1/ K B# tc (i x 12 7 tc ^ "T <fc -5 
{c»Ri;:JA§tl©±«|»#iu#^3IoTStirfc»*tfjtafa!>, C<D«fc?a:9S» *<«•?' 20 

iisnacfcicfctK ^ © ± m gp # i u (c m ic * a io®iA^4L^t^ 0 ?sic, 
**ft*5gffl*#5 p - y > ^* m m a^ ^ l ft m & , 06fc?tiT-HA, ? m r a -5 iz , =r a 

fli 1 © ± ft« ffi 1 u & tf T til SP » 1 dA^±TO«lM-»JaPt*l 2 , 1 3 © i$ « ffi tc B b T 

^■rsRiftitt©j&s^^TT©«ffli^ © h ^ tt {c b a^fe o ft o 

[ 0 0 0 8 ] 

#«Mtt±E^«fc«*Tft£ftfct>©:7*» IHJ c tg W A fil © fc T? =f A M K j& a> 5 S 

u v p — y v^*«i*»*r5*fl : TTOffiffl^tet>drAiia'«frft3-6ns c i: * bs ih u 

[|»IS%^8tfr?>/-c46©¥S] 
[ 0 0 0 9 ] 

± e a «i * ; a « -r « fc i6 tc , * f§ w © m * ^ 1 tc m s x y - ? m •& %. \z fa it , « =r a 
© ± as tr - f as fly ic ± a « as m a ^ n t ^ § 1 1 1 t e - f m ic m se =i' a 
i^©5Pi4^^B#ic?-©rfAj^©T(i«gp^-©te«)^iSrt-rsjsffi%w-r5tfxh>'a' s M^s 
^?n, a^ o , m ib ± ® tg © ± gp s tf x h y © t §p k ^ f* it gp » a<^ tt h n t x y 
- r s ^ « ti fa tc fc v> r , iff e ± m m w ic , =r a k © $ 14 ss s# tc * © =r a h © ± mo gp » 

©fsK^^rtT^jlffi^:^-r?.$5®!)*rtgP«*' 5 Ktte.nTt/^i:i:ttc, C©$5||)SrtgP 
«©fi»)SrtigI®©±^gPRt>"Bffieexh>'©TilQgP{cti:, 3AI(DlI^St(ifff L 40 

[00 1 0 ] 

* fc > *««o»*9 2tffS7ij-7SS«tfias ) m * l (c K tt L ft x y - r M 
^nsfcicfeut, Huietrx h>©$ E ffi)^rt^ffitBugefEi!)iiF , 3gp«©te«)SF*3Miffii:^ 

IS) g t, L < tt*ilK»£Lftt,OT*5. 
[001 1 ] 

£ , *«wo»*«i3fc««xy-r3S^*uffatt, n$«i s rc ti 2 tc re « l ft x 

Affllc/W7XtttSftsnfe«3ji3-Kii>6iS;5, a^o , ffl»3 - KOW*Stf±TO 50 
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tf - F 93 *c S IS © kf - F U > 0 fc # ft T flt fig L fc © T tb Z . 
[ IS 0£ O 58) * ] 
[0012] 

& & fc & fc , JiI©*IStf/W7^«OMa3- F tc » rfp £ S * «r M & & 3 ^ « ¥ » 

^^coj:3fc, R « iS £ *< W < » ffifiUdTfaOa-'J^^tf^fctrxhVOBl^ttffifcoaS 10 
IK M ft* f? v> -a § £> ®t LWf) > K¥li$, 'J •> > K^ftWfJcfcrfASKO^Sft 

M^g|5*r©fiSi^g|5{CT^ L«tt < C £ *Wi±T 5 C i: ft*T t i, LfctfoT, ffi * ffl g M 

SPJLT, # * © tf te * £ IB HI K: M o T « ft S 4* T £ « t£ fc # {* L T © 
JB^14<O*Li/>|pj±«r0Sc: 4: ft* i? # s „ 

[0013] 20 

Ic^ttSl^li, 3Ai©ifi*S< LTJg»©iRX h o - ^ # < i5C i: ft* # 
3 i: i: & tc , /Sx^b7y^^©<gJ*/BiftlS©S?gtf:te£ LTffiffl-r^«^cD«t^^^ 

[5§W£5lfifc-f£;teAi>©«ja©fl5&] 

[0014] 

«t, * « h to n fig © m & 0 m IC t, fc -3 ^ T Si 9§ f -5 o 

fe2 Oli> ± ffi « 2 ft* T fa tt © * v ^ # £ ft T i/^ 3 i: t> *c , lid*7 7« 30 

« © ± E fi 2 J K s ^AI i o*tta«i$icf O 1 <D±fl|«»'l u©6i*SKrtt 

siasi i a*wr*wttoK«i*rta»i ltfi^R^jntfct), ^©iKi&^rtgim 

1 lOlllrtSIl 1 ackt)tSrt73{|ijT'Kf5«)^rta5«l 1 © iffi g|3 1 1 b ttDIS* 
v7JBtt©±B5«2©Ttti#rffl»2 b£©ligfcrfAJgl©±g(5tf — FSH5 1 A ft* $ ft 0 S£ £ 

[0015] 

HU IB $i KJ ^ *t 1 1 © $£ «J II F*3 S ffi 1 la<0ilDlttfZh^4OKlgrtSl4 
a©ilgD2i:{i(H|- ( D 1 = D 2 ) IC ? m t i: (C, *ft5©IEi!l3grtJ8ffi 
1 1 a&tf4a©$4;£ft;ft£&(i{3:^L<ia££ft, ^O.'lEftJBrtgPttl 1 ©&MXA 

DtSS^U^ni^WLT^il 1 ©±j5rfttfT7*^©»5#gfBas#*»&frftft« 

tt{citxs«^-r-i.jffta5»i i batf 4 btf*-'j>^»^^ntv^ 0 

[0016] 

H5(cStfle*OX'J-yss«tffci:B|--eSSfti{>, ^ © s& BB & g| ^jU£ ^ B& L T ^ 
* . 
[0017] 

l^(Di?iciS?nftX'j-7S2Mifia2 0 ic ft t , ex h y 4 TS^e.©! 
®)A^{Cff^tf7.hV4ft*±T^lfi-r-5i:t, iAi 1 <DT19» 1 dft*fcf7.hV4©iE 50 
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IK) fg F*J /H ffi 4 a (C ffi V> $e ») fg ft £ fl & t fei B# fC . =f A « 1 © ± « SB # 1 utfKRl^rtgP** 
Ai 1 © & » * « ft * © £ ^ tf fC It ^ T <5 <? ¥ # £ # 3 *!> K , df A M 1 © * ffi & 

C 0 0 1 8 ] 

£ fz % tfXh>4<5KS)^rtil4 a tfii^^aitt 1 1 OtllSrtlll lai*B 
S ( D 1 = D 2 ) CRSLT^JfcftK, =TA§tl LTSMKiRXho-* 

k b° X h > 4 © Ifc ft ffi i: © ft ffi S # ;*: £ fig ffl fig ft T* © A •> > F m it s B2KitJ:5 
ic , a* A M l © ± fiij ffi l utfteft^rtSBtefi nogll^ii l a tcifioTKlIrt 
**iT±fii#K::*:S<»e.*SSJBL*i^. iJ;W>KUKt,, 0 3 K T «fc 5 tc , 

Hi;rfAWl©±ffi!lffi#iu#E»Igrtff*fl l OKlSrtlE l l a CffioTgllrt 
SttT&5RDfc.l:3#i*!B**ta*3Ci:#*i^fcaK:-, =TAJ]£l©±fl!|g|5#l uT«» 

* >f L*Cfr6ft8HfO«aj!f«»4t5*«*JI|l||pjt5C 
[0019] 

aq * t , tutegKiSrtgpwi 1 © e w s ft jsi a 1 i a <o ±m&R.xf v x t> > 4 (omnia 20 

ftJSIffi 4 a ©T =f AM 1 <DB&nm D i: if « Ll>^l*tt 5 i?tfflg|5# 1 1 bR 

tf 4 b%ig)SLT*< C (C <fe 5 , *«4««tt*ff^P-'J^y*iUKtdA|| 1 © 
± fill SB # 1 uT±*'\0»5*«^««-RtfTfliaP»l dTT*^Ol5*»»*i»5*> 

K T » L «'f* < * « B5f ± f * C ft< T # S . L ft # -=> T , I^ffl 
«fc3te*L^n-ij V ^ ¥ » *< « £ ?• * ^ fll 14 © & « * # T ? © <£ fl! K: ft L T fc » £ fU£ 

2 0 £f* i: LT©»4M£©»H^fii±*B*c fc-tfRTflefc & 3„ 
[ 0 0 2 0 ] 

* *5 , ± 12 m m © Jg fig T» fct „ HufBfiKj^rtglSttl 1 © IS U) S 1*1 Ml B 1 1 aOlgD 1 t 
trXh>4CO^K^rtJSlE4 aC0B@D2i:{±|B|— (D 1 = D 2 ) fC ft ^ L fc fe CO T' 82 m 30 
L ft , t tl 5> CO m & D 1 . D2CDB8^^r, D 1 >D 2 2 >D 1 J D 1 = D 2 

IC & St L T t, «fc ^ o 

[ 0 E <D ffi m IK B8 ] 

[ 0 0 2 1 ] 

[0 1] *»WK«3*y-'7Sffl««:ta©£<*lttWf ffi 0 T'fcS, 

[02] B^'J-^fS^lffe©/^ >K^Of l)5^tffi!BiI0t**5. 

[03] yS!ffilK»ffa©>J/ < O^H^pO#6»*S-r»K»rSBIi»a&S 0 

[05] ra«*©xy-:ra£«tfto©g»©tt*:lfi£*rffiHTifc5o 

[06] Rtfc*©xy-7Sffi«tfta©/*£>KB#©*l&*^rtftWiBHT&<&o 40 
[07] Hra*©*y-7S3«tfta©U/<*:/KB*©¥»*^r*ff«EHT*3. 
[ ft © IH BS ] 
[ 0 0 2 2 ] 

1 -WttrJAfflt, 1 A ••• Jt pP fcT — F BP , 1 B-Tlli-FI, 1 u -±fiijai5^, id- 
T«»*K 2-±iS«, 4-fcfXh>, 4a--tEftlSrtaS, 6-rt«=fA, 7-n»=f 
A, 8 -118 3ft 3- F, 9, 1 0 ■• If- F U V *\ l l -$£f!]gil*jgGlvf , l l a - Kiirt 
MM. 12, 1 3 -ffitt ttSBtt, 2 0-X'J-7I$^|ffe, D ••• =f AIt©»3B7l-g, D 
1 -lElSrtIi4 aOll, D 1 1 aOli, 
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